Recently interest in polar diatomic molecules with a magnetic dipole moment has been growing. An example for such molecules is the combination of an alkali metal atom and an alkaline earth metal atom. These systems are quite small, containing only three valence electrons. Nevertheless calculations of excited states are challenging. Ab initio calculations for two sample systems, LiCa a and RbSr, will be presented. The potential energy curves and transition dipole moments for the ground state and several excited states were determined, up to 25000 cm −1 for LiCa and up to 22000 cm −1 for RbSr. Multireference configuration interaction calculations (MRCI) based on complete active space selfconsistent field wave functions (CASSCF) were used to determine the properties of the system as implemented in the MOLPRO software package.
